INTRODUCTION
Leptothorax curvispinosus Mayr is a small, common ant in eastern North America where it often nests in such preformed cavities as hollow acorns, hickory nuts, galls, stems and twigs. Its range and nesting preferences overlap broadly with those of two closelyrelated species, L. ambiguus and L. Iongispinosus (Creighton 1950; Alloway et al. 1982) . Colonies within this group are both intra-and interspecifically aggressive; and although normally considered nonparasitic, they occasionally engage in facultative interspecific slavery, apparently by capturing and rearing brood from one another's colonies. Facultative intraspecific slavery may occur more frequently (Alloway 1980) . In addition, these species serve as hosts for the obligatory slave-makers Harpagoxenus americanus and L. duloticus (Alloway 1979 ; for terminology see Stuart and Alloway 1983).
All five species coexist in some areas, nest in close proximity to one another, and form dense local populations (Alloway et al. 1982; Del Rio Pesado and Alloway 1983) .
Approximately one third (,36 .3%) of individual L. curvispinosus nests (e.g. single acorns) are queenless, while about half (46.7%) are monogynous, and the remainder (17.0%) are polygynous (Headley 1943; Talbot 1957; Alloway et al. 1982) . Dissections 19, 1984 Psyche [Vol. 92 become secondarily polygynous by accepting young queens into their nests (Alloway et al. 1982 ; for a review of polygyny in ants see Htilldobler and Wilson |977) . The large proportion of queenless nests led Sturtevant (1927) and Talbot (1957) Traditionally, the term "budding" has been used to refer to true colony fission in which a group of workers and one or more reproductives depart from the parental nest to form an autonomous daughter colony (see Wilson 1971) . However, for polydomous species, the term "budding" has also been used to describe the formation of non-autonomous secondary nests whichat least initially may be queenless (e.g. Higashi 1976) . in general, the relative autonomy of individual nests as reproductive units within polydomous colonies is debatable, and it is possible that such nests occasionally become isolated and achieve full autonomy (see Alloway et al. 1982 ). For these reasons, and for convenience, suggest the continued use of the term "budding" to refer to the formation of daughter nests which contain brood and are spatially distinct from the parental nest, but which may or may not contain reproductives, and which may or may not become truly autonomous.
MATERIALS AND METHODS
The 57 colonies in this experiment were collected in early June from acorns and hickory nuts at several sites in the vicinity of Harpersfield, Ohio. The inhabitants of each nest were treated as separate colonies and established in separate artificial nests and foraging dishes in the laboratory (see Alloway 1979) . The artificial nests were composed of two parts. The nest base consisted of the top of a small plastic petri dish (dia 4.0 cm; ht 0.5 cm) painted green and drilled with a small hole (dia 0.3 cm) in one side to serve as a nest entrance. The nest lid was made of transparent orange Plexiglas, milled with a groove so as to fit tightly onto the nest base. With the lid in place, the internal volume of these nests was approximately 4 cm (__. 0.2). Each artificial nest was housed in a foraging dish consisting of a large plastic petri dish (dia 14.5 cm; ht 1.5 cm). Each foraging dish also contained a water bottle (dia 1.1 cm; length 3.5 cm) stoppered with cotton and held in place at one side of the dish by a dab of plasticene. A microscope slide (2.5 7.5 cm) served as a food platter in each dish. Water bottles were refilled weekly, and fresh food was added tO the food platter 3 times per week. The food was similar to that formulated by Bhatkar and Whitcomb (1970) (+ 2) . The figure in brackets after the @d count indicates the number of dealate queens that were present in the nest at the time of collection. Asterisks (*) indicate colonies which budded during the experiment (see Figure I ). Colonies remained undisturbed except for these observations and the normal maintenance indicated above. The data were analysed using Chi-square tests and Student's t-tests. Chi-square tests involving one degree of freedom employed a correction for continuity, and all comparisons of census data with t-tests utilized a square root transformation (Parker 1979 The queen status of colonies at the beginning of the experiment often differed from their queen status at the time of collection due to the occasional death of queens or the dealation of offspring (see Table 1 ). At the beginning of the experiment, there was no significant difference in the number of workers present in colonies which were queenless, monogynous or polygynous at that time (t-tests, P > 0.05). However, worker numbers at the beginning of the experiment did vary depending on what the queen status of colonies had been at the time of collection, with originally queenless colonies having significantly fewer workers than colonies which had been either monogynous (t 4.241, df 49, P < 0.001) or polygynous (t 3.347, df 18, P < 0.01) when collected. This variation will be considered in the analysis of the results.
RESULTS
During the course of the experiment, 12 of the 57 colonies (21.1%) became polydomous (see Table and Figure 1 ). Six colonies were observed to be polydomous on Day (10.5%); and 2 more became polydomous by Day 2 (14.0%). Thereafter, the number of polydomous colonies fluctuated between 2 and 7 (3.5-12.3%). Some colonies appeared to remain polydomous only briefly (e.g. #8, # 19), but others apparently persisted in this condition for long periods (e.g. # 1, #15, #17, #52, #57) (see Figure 1) . One colony (#52) appeared to remain polydomous for the entire experiment (76 days). Two colonies became polydomous, reverted to monodomy, and then again became polydomous (#14, #15). Other colonies may also have undergone repeated fissions and fusions between observations.
There was no discernible pattern to how polydomous colonies distributed themselves between the two nests. Often only a few workers and larvae were present in the second nest, but at times large segments of the colonies including dealate queens and alate reproductives could be found in the second nest. The distribution for particular colonies tended to fluctuate between observations, and often the second nest (or the original nest) gradually became depopulated over several days prior to fusion. These kinds of fluctuations indicate that polydomy in these ants is a very dynamic phenomenon and provide considerable scope for future research.
Budding occurred in queenless, monogynous and polygynous colonies containing from 30 to 170 workers (see Table 1 I . Occurrence and apparent duration of spontaneous polydomy for all colonies which budded during the course of the experiment. Indicated are colony numbers (Col #), day of experiment on which polydomy was observed (Day of Experiment), number of colonies which were polydomous on each observation day (n/Day), and total number of days over which each colony appeared to remain polydomous (Total Days). size (as indicated by the number of workers)appeared to have a significant influence on polydomy (see Figure 2) . Budding occurred in of 26 colonies (42.3%) which contained 60 or more workers, but in only of 31 colonies (3.2%) with less than 60 workers (X 9.40, df l, P < 0.0 l). Overall, colonies which budded were significantly larger than those which failed to do so (t 3.554, df 55, P < 0.001). This relationship held even if colonies which were queenless when collected (n 14) were omitted from the analysis (t 3.268, df 4 l, P < 0.0 l); or if colonies which were either queenless (n 14)
or polygynous (n 6) when collected were omitted (t 2.134, df 35, P < 0.05). Among colonies with 60 or more workers there was no significant difference in size between colonies which budded and those which did not (t 1.305, df 24, P > 0.05). It is possible that polygyny may influence the occurrence of polydomy. In this study only 6 colonies were polygynous when collected; and the 4 of these which budded were fairly large (see Table 1 Among leptothoracine ants, a polydomous colony structure could have various important ramifications, depending at least in part on the relative degree of contact between nests within colonies. This colony structure might affect the way in which reproductive rights are apportioned among different queens and workers (see Wilson 1974a, b; Cole 1981; Franks and Scovell 1983) , and it might influence the relative susceptibility of colonies to social parasites (see Alloway et al. 1982; Del Rio Pesado and Alloway 1983) . Indeed, the combination of polygyny and polydomy is thought to have been an important factor in the evolution of various forms of social parasitism (Buschinger 1970; Alloway 1980) .
The existence of polydomy in these ants may explain a peculiar element of their nest emigration behaviour. Mtiglich (1978) Alloway 1983) . Workers which are led to a new nest in this manner subsequently become recruiters themselves and lead or carry other ants to the new nest. However, most colony members, including workers, are merely carried to the new nest, and do .not otherwise become involved in the emigration. The unusual element in this nest emigration system is that in.many Leptothorax species tandem runs also occur in the reverse direction, from the new nest back to the old
